The general benefits of using antibiotic growth promotants in livestock production are lower production costs leading to lower market prices and a more plentiful supply of food commodities. For the consumer, the direct benefits are lowered food prices [9] . However, there is growing concern among consumers in many countries about the use of growth promotants [2, 4, 27, 30, 33] . The background for this con- cern is found in the risks for the occurrence of residues of additives in animal food products, the development of resistance of pathogenic microorganisms in animals against antibiotic preparations, and the transfer of such germ plasma to human pathogenic microorganisms. The more reluctant attitude prevailing in the USA to a withdrawal of antibiotic promotants in livestock feeding is exemplified by the comprehensive review given by DuPont and Steele [ I 1 i.
LIVESTOCK PRODUCTION
Livestock production is the result of an integrated approach of selection, nutrition, housing and health care [16! Discrepancy exists concerning the effect of antibiotic promotants on sow performance. Speer [44] [17] found the number of resistant C. perfringens strains in faecal samples to increase by supplementation with aureomycin, terramycin, oleandomycin or spiramycin, whereas such an increase was not observed by supplementing Zn-bacitracin or virginiamycin. [7] . In comparison with piglets, corresponding responses for growing-finishing pigs were inferior and averaged 3.6 and 3.1 % for growth rate and feed efficiency, respectively. These values are in good agreement with CEAS et al. [7] , arriving at average values of 3.5 and 3.0%. [40] reported an improvement in the digestibility of gross energy, N, P and amino acids for adult roosters as a result of supplementing a diet with 20 ppm virginiamycin.
As a beneficial effect in addition to growth promotion, the inclusion of promotants has often been reported to improve litter quality, which is a result of decreasing excreta moisture content [13, 14] . This 
